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Today’s Agenda

• Salmon Mortality & Research
• Pollutant Identification
• What is 6PPD & 6PPD-q
• Ecological Toxicity
• Federal Actions
• State Actions
• Source Control & Treatment
• What You Can Do

Photo Source: Washington State Department of Ecology
Photo by: Roger Tabor, US Fish and Wildlife



Salmon Mortality & Research
Urban Runoff Mortality Syndrome (URMS) Timeline

1980’s
URMS first documented

2011
URMS reoccurs in 
Puget Sound Streams

1990
Something in the water is 
toxic to coho. Mortality occurs 
after rain events in urban 
stream fed hatchery

2016
Bioretention soil media 
prevents URMS

2018
Variability in Pacific 
Salmon toxicity to 
stormwater. Chum are 
found to be more tolerant

Timeline Source: Washington State Department of Ecology



Timeline Source: Washington State Department of Ecology

2018
Contaminant research using HRMS started
Advancements allow detection of chemical 
cocktail in stormwater

2020
Chemical culprit discovered 
among 2,000 chemicals!
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6PPD in Tires

Source: Washington State Department of Ecology



Ecological Toxicology - Washington

Table Credit: ITRC 6PPD Focus Sheet, 2023

Photo Credit: NOAA Fisheries West Coast Region

Credit: Governor’s Salmon Recovery Office



Ecological 
Toxicology  
Elsewhere

Source: Zhenyu Tian, 2023 Emerging Contaminants in the Environment Conference



State, Federal, & Industry Actions 



Endangered Species Act & Clean Water Act Lawsuits

I Might  
Be Next!!



Washington State Actions

Ecology – 6PPD-q Vulnerable Ecological Areas 

Ecology’s 3-Part Approach

Reducing sources of 6PPD & 
evaluating alternatives

Assessing 6PPD-quinone  
in the environment

Stormwater Best 
Management Practices 

Photo: Port of Longview, WA SP5 Bioretention System



WA State Permitting Actions 
Municipal SW Permit Revisions (2024-2029)



Washington – Revised Industrial SW Permit 

Example of changes in the permitted area for a port. Under the current permit, 
only areas in red would need coverage. Under the draft permit, both the red and 
green areas would need coverage. – Photo Created by Washington Department 

of Ecology 



6PPD-q Source Control & Treatment

Photo Credit: WA SW Center - Point Defiance Stormwater 
Treatment Facility

Photo Credit: Port of Tacoma West Hylebos Pier Biofiltration Facility

Photo Credit: Parametrix – Manchester Stormwater Park



• Several PNW ports 
are prepared for 
6PPD-q

• Applying bioretention 
soil mix has been 
proven effective for 
turbidity, zinc, copper, 
& TSS

• Tested to be effective 
for 6PPD-q

Port of Port Angeles Marine Terminal & CSA (2017) 

Port of Portland Terminal 6 (2020)

Port of Vancouver T2 (2010) 

Regional Facilities



What You Can Do

Source: Jen McIntyre, Municon 2021

Don’t let car wash water enter creeks!

Wash car on lawn or go to a car wash

Drive Less!
Walk, ride a bike, 
& telecommute 
when possible

Source: Jen McIntyre, Municon 2021

Source: Rubber News



https://www.youtube.com/watch?v=pZsqLvX5ZoI
Jen McIntyre, Washington State University 
WSC Municipal Stormwater Conference 2021

https://www.youtube.com/watch?v=qpjETu491iI
Zhenyu Tian - Assistant Professor, Northeastern University
2023 Emerging Contaminants in the Environment Conference

https://www.youtube.com/watch?v=pZsqLvX5ZoI
https://www.youtube.com/watch?v=qpjETu491iI
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